Tumorigenesis facilitated by Pten deficiency in the skin: evidence of p53-Pten complex formation on the initiation phase.
Pten, a tumor suppressor gene, is mutated in various human cancers and in hereditary cancer syndromes, such as Cowden disease. We have previously developed a knockout mouse in which Pten is specifically disrupted in the skin, resulting in hyperproliferation and spontaneous tumorigenesis of the skin keratinocytes. In this study, we further clarified the effects of Pten deficiency in tumorigenesis, by using a two-step model in intact skin of Pten knockout mouse. Although the conventional protocol requires serial exposures to DMBA and TPA, mice deficient for Pten developed skin papilloma within 6 weeks after a single exposure to DMBA, indicating that loss of Pten has a tumor-promoting effect. Serial exposure to DMBA-TPA ointments produced 10-fold more papillomas in the skin of knockout mice than in the wild-type counterpart, suggesting an increased rate of initiation. Therefore, we precisely examined the effect of DMBA. This treatment was highly apoptotic in wild-type mice, whereas the number of apoptotic cells was diminished in Pten-deficient skin. Moreover, primary keratinocytes isolated from Pten-deficient mice were also resistant to the apoptotic effect of DMBA. The status of p53, Pten proteins and downstream targets of p53, such as p21, 14-3-3, and Reprimo, were also examined, and we found that accumulation of p53 protein and up-regulation of p53 targets were delayed in Pten-knockout skin. These observations suggest that Pten is involved in rapid recruitment of p53 in the tumor initiation phase.